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Project Overview

AProject awarded t€Carbon Collect, Inazia DEFOA0002402, AGP
A Team members = Carbon Collect, Inc., ASU, EPRI, PM Group, Trimeric Corporation

ATotal project budget= $3,252,030
A DOE share = $2,500,000
A Cost share = $752,030

ACCI will complete an initial design of a commerstalle
Passive Direct Air Captuigy/stem for three host sites

ACarbon Tree farmvill combine output from several thousand trees for
compression and purification, with heat and energy integration

ADeliverablesinitial Engineering Design Report, LCA, TEA, EH&S
Assessment, Business Case Assessment

APeriod of Performance10/1/2021 ¢ 6/30/2023
A 21-month project includes 3 months for DOE review of deliverables



Carbon Collect Inc.

ACarbon Collect was formed to engineewmmercialize and deploy
Fd a0lFtfS tlaairgsS 5ANBOG ! ANJ
based on innovations developed at Arizona State University.

AThe company, formed through the collaboration of global energ
and climate leaders, has operations in the U.S. and Europe.
Al F Nb2y [/ 2ffS0O0Qa OFNb2y (NBS

utilize CQ from air.

Al F ND2y [ 2t Sriyietatnong RAC dzdhhobgies in &
passive air delivery by wind avoids the energy penalty of force

convection and offers the flexibility to deploy across a wide ran

of climates.

AA commercial carbon tree farm will combine the output of seve |

thousandMechanicalTrees.
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Passive Direct Air Capture

Process Intensification and Modularization

1) movement of air
V wind delivery of air feed
V skimrather then deplete

2) separation energy
V moisture swinguses latent humidity difference with dry air
V temperature swingrelies on efficient recovery of excess thermal energy

3) capital intensity
V economies of mass productioof inexpensive modular equipment
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Technology Development
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Sorbent Synthesis and Characterization
Process Modeling and CFD

System Scalap

CARBON

) ) MechanicalTree™
Wind tunnel Sapling Regenerator WWW,carSSnig']fjcthm
. Passive DAC emulation ) kilogram scale
milligramA gram Automated continuous g MSA pilot plant Full Scale

characterization outdoor testing now at London Science Museum Demonstration Facility



Work Plan

AObijective: Complete an initial design of a commerscalle Passive
Direct Air Capture system and conform it to two technologies (TVSA
and MVTSA) and three host sites (AL, WY, CA).

AMilestones:
AProcess Design BagiSOMPLETE
ATree Cluster LayoqtCOMPLETE
AEquipment Cost Estimatesl 0/2022
AEngineering Packagel1/2022
ATEA, LCA, EH&S/2023
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Success Criteria

ANet CQ separated from air (tonnes net Ggx/facility): +100,000*

A Process Carbon Intensity Comparison to: <0.6*
Process Carbon Intensity is defined as
tonnes of COemitted by the process to
remove, compress and deliver one tonne of,CO
from the air to the selected storage location.

A Fresh Water Consumptiotones HO/tonne net CQ): <15
ALand Need for DAC (Rfmillion tonnes net CQyear): <15

ALand Need for Energy Source gmillion tonnes net C@year): < 20

* For at least one of the energy supply scenarios



Mitigation of Technical and Economic Risks

Risk

Mitigation

TECHNICAL

Dynamic performance of DAC capture
three unigue climates

Utilize data and models from extensive pilot plant and beschle operating
experience. Design and select technology for location

High energy consumption

Optimize collector to minimize temperature, thermal mass, and void spact
Cycle optimization for efficient thermal energy recovery

Short and uncertain sorbent lifetime

Use of lowcost materials and experimental accelerated life testing data.
Economic sensitivity analysis

ECONOMIC

High capital intensity

Exploit mass production of repeating modular design anddost materials
of construction. Process intensification with integrated unit operations

Low plant availability associated with
variability of ambient conditions

Determine optimal nameplate basis for each site based on characterizatic
performance across past meteorological history

Water availability and cost for moisture
swing facility

Evaluate norpotable water sources and treatment options
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Three Representative Geographically Diverse Host Sites ‘

(Estimated wellhead pressure (WHP) at maximum hourly injection rate)
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Gillette, WY
Mid-Continent
TVSA

(WHP = 2240 psia)

Southern San
Joaquin Valley
HOTDRY
MVTSA

(WHP = 1221 psia)

o Citronelle, AL
: HOTHUMID
TVSA

(WHP = 2021 psia)

U.S. Geological Survey Geologic Carbon Dioxide Storage Resources Base map from Jarvis
Assessment Team, 2013c, National assessment of geologic carbon EXPLANATION 0 250 500 75 1.000KILOMETERS and others (2008)
dioxide storage resourcesSummary: U.S. Geological Survey Fact B Assessed area | | | | | ; SCG'IAHI'I(?‘;"SOH;PT"
Sheet 20183020, 6 p.http:/pubs.usgs.qov/fs/2013/3020/ B Eveluated ares 0 k0 O NLES prbions oSl



http://pubs.usgs.gov/fs/2013/3020/

Weather modeling

DAC system design must optimally accommodate {ofagay & year weather variability
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Dynamic Performance & Design Optimization

t NBERAzOUGA2Y aGLROUSYUALFf & 0f 2 bésigniae (Mdx dutdff) Is gpRmizedjtalniriindizé NA
IS a strong function of instant weather conditions total capital cost, unique for each site

minimum
1 1 capital cost
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T |
decreasing carbon tree count

Production Rate Potential

T ) Rl
decreasing CPU utilization
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